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SRUTTLE CCTV WG M. 22936313-S01
CRITICAL ITEHS LIST
SHEET ] oF [

FAILURE HODE AND
CAUSE

FALLYRE EFFELT
4 FHD ITEH

Loss of syac/command sipgeal to
wrist rameras.

Cause;
Component Board Assembly, AT,
a3 s-sm

oimR

1oss of synchrosizakion
and comnasd and coatral
capabl iy of wrist
tamera and lina assembly.

1ris would nolk open;
na videa for mission
cribical funckien.

RATICHALE FDR ACLEPTANCE
DESIGH FEATURE
BARE BOARD DESIGH (A1)
The desbgm of tha assoriated A) board 15 contructed from \sminated ;

copper-clad epany glass sheets (MEHA G-10] Grada FR-4), PER HIE-P-55G1FA. Liviuit
coanackhoas are made through printed bvaces which run from point te point on Lhe
board gurfazes. Every trace terminates al as annular ring. The amiunlar rl
surrpunds the hole in which a compunent lead or terminal 1s located- This ring
provides a Footing for the selder, ensuring good mechanical and electrical
performance. Iks sire and shapa are gaversed by MIL-F-55640 as are trace widths,
spacing aad vouting. Fhese requiremenis are reiterated specifically in drawing
ngkes Lo further assure compliance, Yariatiens between the artmork master and the
Final product [due Lo Irreguiarities af the stching process) are also controlled by
drawing nates. This prevests makling defective boards (rum good artwuerk. Holes which
figuse na Tead ar terminal, but secve only to alactrically interconnect the differant
board layers, centain stitch bars for mechanical suppork and increased relisbility.

The thru koles are drilled fram a drill tape thus gliminating the posslhillt¥ of
human ecrer and a1lowing tight control over bole ard anmular ring concentricily, an
logortant reliabilily criterion. After dei1Ving and etching, all :n[;per £laddiayg i%
tia-lend plated per HIL-STD-1495, This provides For sasy and reliable soldering 2t
tha time of board assembly, even aftar pericds of prolonged storage.

r

AOARD ASSEHBLY DESIEN (A1}

A1V compowpnts are installed Ln a manner which assures machauen relisbilivy.
Compovenk Teads are pre-tinned, allowing total weltlng of sobder Joinks. All lsads
asrg formed b provide siress relief and the badles of large components are slaked.
Special mounting and handling {mstructions are included in cach drawing requlrcd
after final assowbly. The bhpard is coated with urethane which proLects against
bund dity and contaninakion. '

BOARD PLACEHEWT

The Al hoard i= secured in the #leckvonics assembly by

guld-plabed beryllion copper card gubdea. Connectiens are made ta the mother hoard
with bVind-mated connectars. Disengagement suring lavnch Is prevented by a8 cover
which spaas the board's free edge.
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SHUTTLE CLTV
CRITICAL ITEMS LEST

UNIT
WG O,

SHEEY __ 2 @ OF

—b

FAlLURE HIDE AND

FAILURE EFFECT

RATJONSLE FOR ACCEPTAMCE

Tosz of sync/comnand signal Lo
wrist Comera.

Causd:

Component Board Assembly, A,
229a218-501

[1?1H

Logs of synchroaization
conmand and cantrel
capability of wrist
camerd and ling assambly.

Iris would not open;
no vides For mizaion
critical function.

QUAL]FICATION TEST

For QualiFication Tast Flow, see Tabler 2 Tocated at the Freat of Lhis baok.

ACLEPFANCE TEST

The CCTY systee's RVS is subjected diractla withsul vibrakiom isalators which
might be used in nermal inskallation, to the Followiang testhng:

» Yibration: 20-8D Hz: 3 dB/Qgt-rise Fron 0.01 Ge/
Ai-354 Ha: 6.04 67Kz _
358-750. Hz: =3 dBA10 dce-slope

T Hinute per Axis
6.1 Gros

Twat Duration:
Tast Level:

For Acceptance Tast Flow, soe Takle 1 localed at the frani of this baok,

QFERATIORAL TEST

Ia order Lo verlfy that (CTV comporants are operaiional, a btast wust verify the
heaVth of all the cevmand related conpoanents from khe PHS (APAl) panel switch, -
through bhe ROW, through the sync Tinas to the CamerasFTU, ta the Comera/PTU {ommand
decuder. The test must also verify the cameva's ability Lo preduce wldeo, khe WSU's
ahililg ko raute vidga, and the moaiter's abilill ta display videa. A& slmilar kest
would be perforEed to verfiFy the HOM command path.

Pre-Lausch on Ovkiter Test/In-Flight Igsd

I. Power CCTYV Systea.
Z. Via the PHS panel,. salect a oonltar as destleation and Lhe Camerd undar
test &3 source.
3. Send "Camera Power On* cemuand fram PHS pasel.
4, Select "External Sync® om monitor.
5. Okserve wideo displayed sn monitor. Hobte khat &f video oo moniter is
syochrenfzed [1.e., stabla raster) then this indicates that the comera
{5 raceiving composite sync fram Ehe RCU and that ke <amera 15 producing
smmchronized video,
&. Send Pan, Tilk, Focus, Zoom, OLR, AND Ganma commands and visuvally {&ither
via tise conlblor or direci sbservaktiom) weriFy operakion.
7. Seleck dawnlink as destinatlon and fomara under test as sowrce.
8. Observe vldew rouked to downlink,
9, Send "Comera Fower OFF command via PHS panel.
1. Aepeat Steps 3 through 9 escepl isswe commands wia the HOH comnand path.
This prowes that the [CTV squipment |5 operalional.

6-19
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SHIMTLE CCTV

LHET
GHG NO. 2290633581

CRITICAL ETEWS LI5T

SHEET __3 = OF

FATLURE PODE AND
CAUSE

FAILLRE EFFECT
Q4 £ND 1TEM

HATIONALE FOR ACCEFIAME

loss of sync/command Sigoal Lo
wrizhk camara.

Cawse:
Conponent Bnard Acsombly, RI,
2293218-501

at?ia

Loss of synchronizalion
and command ard comtroel
capability of wrist
canera and Tine msvonhly.

Irisg Hnuld.nlt opan;
nn ¢ideo for nission
erilical function,

DA/INSPECTION

- Tha &vS EFFE Pirkts and hardware items are procured from approved
vendors snd wuppliers, which weet the raquirensots set forth in the CCTY contracl and
Quality Plan Mork Statesent (W5-2593176). Residest DCAS qernnnal review atl
procurenent decusanks to estahlizk the need for B3I on seleched parts {FAL 517]).

i — [ncoaring Qualkiy inspectians are made an all
recaived materials snd parts. Rusults ara vecorded by lot and ratained in file hy
drawing and centrol numhers fer future refevence and traceabiliky. Al EEE parts are
subjectad te incoming acceptance Lesks as called for im PAY 315 - Incomiag Lnspection
Test Insiruclions. Incoming Flight parts are further processed in atcordance whth
RCA 1846654 - Fracenditioniny and Accepiance Requivenonts fer Electronic Paris, wilh
the escaptisn tha DPA and PIND testimg in aat performed. Hechanical items ars
Inspected per PAE 316 — Incoming Inspectios lnstruciion for mechanical ikems, PAL
5 - laconing Quality Control ?uspel:tiun loskruction, and PAE 612 - Procedure for
Frocessing Incombng er Purchased Parts Oesiynaled For Flight Use. Accepted 1beas
are deliveredto Material Controlled Stores and retalned under spacified conditions
wntél cable fabricatton is requirad. HNon-conforming materials are held for Haterlal
Raview Board (MRB} dizpezition. (PAL-3OT, PAD 1QC-530.}

= Prlor ko tha zlark of R¥YS kpard assenbly, a1l items are
varified Lo he cerrect by stock ropm :ers-nnel. as the items ate accmwlated ta form
a kit. The items are verlfied again by 1he aparater wha assembles the kit by
checking againat the as-bollt-parts-Tist (MPLY. DCAS Handatory Inspection Peints
ara designited fer 210 printed circuit, wirk wrip and walded wireg bhoards, plus
harness cponectors for soldering wiriag, criespirg, selder splices and qualily
sworhnanship pricr Lo coating of the cenpomeat side of beards and slaeviap of
harnesses.
Speciflc RYS board aszembly and’ test instructisns are providad is drawiag notes, and
applicable decumenis are called out ia the Fabricatben Precedure and Record
{FPR-Z203532) and parks Tizk PL 2293613, These inclwle wire conneclion Lisk 2205055,
Frocess Standard RTV-566 2280081, Process Standard — Boodieg elcro Tape 260089,
Specification Seldeviag 22808749, Specification Home Mlate Application 1960167,
Spacification - Crinping 2200080, gﬂecifitatim = Ronding and Staking 2280878,
Spacification — Urethane coatlsg 2280877, Specificakion — locking campeund 2026116,
Spacification Expaxy Adbesive J??II!I-BIHE. Specification - Marking 22006746,
Spechfication - mr{linsh‘lp 8030035, Specd ficakisn Honding amd Staking 2280F5.
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LHIT
SHUFTLE CCTV DG HO . =

CRETICAL 1TEMS LT3Y
SHEET 4 ar [

FAILURE MODE AMI
CAIISE

" FAILINE EFFECT
BN END ITEN

RATIOHALE EDR ACLEPTANCE

Lass &F sync/canmand signal ta
wrist camara.

LCauze:

Laspoaent Baard Aszembly, Ab,
Z2Y32 18-501

171R

Loss of aynchvanization
and cormand and control
capability of wrist
canera and lina assembly.

Iris would not ppes;
nd widea For missien
critical fuasction.

OA/IHSPECTION  (Conbinued]
BYS Aysembly and Test

Accaptance Tasts ara performed per TP-AT-2293631, including themal vacuum. Torques
arg specified and whinessed, traceability nuokers are recarded and calibraced taols ave
checked prior to use. RCA Quality and O lazpactisn: are rrl"umed at the
campletian of specifled FPR operalicns in accerdance witk PAN-204, PAI-Z05, PAL-286
and PAI-217. DCAS persamnel wikness R¥S button-up and critical torguing. RCA and
OCAS parsonnal mondtor Acceptance tesis and review test datasresults. Thesa personnel
alsa inspect after all repair, rewark and retest.

Pregaratlen for Shipmenbt - The BV5 §s packaged lcmrdin? te 2200746, Frocess
standard for Packapleg and Handling guidelines, A1 related documentakion including
assenkl y drawings, Parks List, ABPL, Test Data, ekc, 1s gathered and held 3n a
docunsntakisn Folder ailignlrl spacifically to esch ass l{. This folder is
retained for rafecencg. An EIDP is prepared for each #¥S In accordance with the
raguir tr of WS-Z593176. RCA QC and DCAS persenne]l witness crating, packaging,
packing aad marking, and review the EIOP for tompleteness and accuracy.

691

L e bt



- , UNET Hente Yideo Switch (RVS)
FMEA BO. _G6.0.F SHUTTLE cCwY MG M0, 2293633-%501
- CRITICAL LTEHS LIST
CRITICALITY _Z72 SHEET 5 OF [
FATLURE MDDE AMD FAILURE EFFECT '
CAUSE el EHD ITEM RATIOMALE FOR ACCEFTAHCE
Lpss of sync/cemmand signal te Lags af synchronizaetion FATLURE WISTORY .
wrist camera. and command amd condral .
capahility of wrist WIE

[ause! comery and line assembly.
fompanent Board Ascambly, A, '
7F93216-501 Worst Case:

Tris would net cpan:
ap video fFer mission
crilical function.
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CRITICALIIY _ 242

SHUTTLE CCT¥

CRETICAL ITEMS LIST

UNIT RBemole ¥idep Swilch [(RYS)
OWG st 229363950

SHEET b L [

FAILURE MIDE AND
CAUSE

TATLLRE EFFECT
OH END ITEH

EATIONALE FOH ACCEPTANCE

Loss of syncfeommand vipnal in
wrisl camera.

Causes
Componend finard Assembly, A1,
2M1210-501

1718

Loss of synchronizaticn
and comntand ard tonirgl
capahilibty of wrisk
comera aad 1lne dssembly.

Iris wuu]l*mt open;
ne videa for missinn
eritical funcklon.

e, A

OPEEATIONAL EFFELTS

CEEW ACTEINS

CEEW TRAIMINE

BLSSIDN CONSTRAINT

CCIv.

£-43
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Loss of vides. Possible Toss of walor misshom objectives §f AHS elbow is required.
- [f possible, coalinue RAMS operations using albarmaltive wisual cues.
Crew should ba trained to use possikla alternatives ka CCIV.

Whers passibla, procedurax should be designed so they can be accompllshed wd £ houk



